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(54) TRENCH ELEMENT ISOLATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
manufacturing processes, by a method wherein a trench 
is formed by using a substance layer patterned on a 
semiconductor substrate as an etching mask, the 
substance layer is removed, the trench is filled up by an 
insulating layer, and the substrate is flattened until it is 
exposed. 

SOLUTION: A photoresist layer is formed on a 
semiconductor substrate 51 by applying a substance 
which is used as an etching mask, and a substance layer 
53 is formed by patterning a part of the substrate to 
expose. A trench T is formed by etching the substrate 
51 using the mask pattern 53 as an etching mask The 
mask pattern 53 is removed by photoresist ashing. 
Trench T is filled up, and an insulating film 57, having a 
prescribed thickness, is formed on the substrate 51. The 
insulating film 57 is flattened until the semiconductor 
substrate 51 is exposed, and an element isolation film 
49, with which the trench is filled up, is formed As a 
result, an element isolation film can be formed by the simplified process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The trench isolation method characterized by providing the following. The stage which 
forms the matter layer by which patterning was carried out on a semiconductor substrate. The 
stage which uses the matter layer by which patterning was carried out [ aforementioned ] as a 
chemical engraving mask, etches the aforementioned substrate in the predetermined depth, and 
forms a trench. The stage which removes the matter layer by which patterning was carried out 
[ aforementioned ]. The stage which carries out flattening and completes a trench isolation film 
until the aforementioned substrate is exposed to the aforementioned result object with which 
the stage which embeds the aforementioned trench by the insulating layer, and the trench 
embedded by the insulating layer were formed. 

[Claim 2] The stage which forms the matter layer by which patterning was carried out 
[ aforementioned ] is the trench isolation method according to claim 1 characterized by having 
the stage which forms a matter layer on a semiconductor substrate, and the stage which forms 
the matter layer by which patterning was carried out by carrying out patterning of the 
aforementioned matter layer, 

[Claim 3] The aforementioned matter layer is the trench isolation method according to claim 2 
characterized by having a photoresist layer. 

[Claim 4] The aforementioned matter layer is the trench isolation method according to claim 2 
characterized by having an oxide film. 

[Claim 5] The trench isolation method according to claim 2 characterized by forming the oxide 
film for strengthening the adhesive property of the aforementioned matter layer and a substrate, 
carrying out patterning of the oxide film and forming an oxide-film pattern on the aforementioned 
semiconductor substrate after the stage which carries out patterning of the aforementioned 
matter layer before the stage which forms the aforementioned matter layer. 
[Claim 6] The aforementioned stage which carries out flattening is the trench isolation method 
according to claim 1 characterized by having the stage which carries out CMP of the 
aforementioned result object with which the trench embedded by the insulating layer was 
formed. 

[Claim 7] The trench isolation method according to claim 1 characterized by taking further the 
stage which forms a sacrifice oxide film all over [ aforementioned / with which the isolation film 
was formed after the aforementioned stage which carries out flattening ] a result object, the 
stage of pouring in an impurity all over an object as a result of forming a sacrifice oxide film, and 
the stage which removes the aforementioned sacrifice oxide film, and having it. 
[Claim 8] The stage of pouring in the aforementioned impurity is the trench isolation method 
according to claim 7 characterized by being an ion-implantation stage for well formation, channel 
prevention field, formation, and threshold voltage regulation. 

[Claim 9] The trench isolation method according to claim 7 characterized by having further the 
stage of etching the aforementioned isolation film front face alternatively so that the recess of 
the aforementioned isolation film front face may be carried out to the aforementioned substrate 
before the stage which forms the aforementioned sacrifice oxide film. 

[Claim 10] The stage of ****(ing) on the aforementioned selection target is the trench isolation 



method according to claim 9 characterized by etching an isolation film front face and forming the 
level difference of about 100-1000A in an isolation film and a substrate front face. 
[Claim 1 1] The trench isolation method according to claim 10 characterized by using the 
aforementioned level difference as an aryne key of a consecutiveness process. 
[Claim 12] The stage of etching on the aforementioned selection target is a nitric acid (HN03) 
and an ammonium hydroxide (NH4 OH). And the trench isolation method according to claim 9 
characterized by the thing [ to do for a dry type chemical engraving ] which use either the 
solution with which hydrogen peroxide solution (H2 02) was mixed, and the diluted fluoric acid 
(HF), which carry out a wet chemical engraving or, which is depended on plasma. 
[Claim 13] The trench isolation method according to claim 7 characterized by having further the 
stage of etching the aforementioned substrate front face alternatively so that the recess of the 
aforementioned substrate front face may be carried out to the aforementioned isolation film 
before the stage which forms the aforementioned sacrifice oxide film. 

[Claim 14] The stage of etching on the aforementioned selection target is the trench isolation 
method according to claim 13 characterized by etching the aforementioned substrate front face 
and forming the level difference of 100-1000A grade in an isolation film and a substrate front 
face. 

[Claim 15] The trench isolation method according to claim 14 characterized by using the 
aforementioned level difference as an aryne key of a consecutiveness process. 
[Claim 16] The aforementioned chemical engraving is the trench isolation method according to 
claim 13 characterized by having the wet chemical engraving using the solution with which an 
ammonium fluoride (NH4 F) and fluoric acid (HF) were mixed. 

[Claim 17] The stage which removes the aforementioned sacrifice oxide film is the trench 
isolation method according to claim 13 characterized by carrying out over-etching of the 
aforementioned sacrifice oxide film so that flattening of the aforementioned substrate front face 
and the isolation film front face may be carried out. 

[Claim 18] The stage of pouring in the aforementioned impurity is the trench isolation method 
according to claim 13 characterized by having an ion-implantation stage for well formation, 
channel prevention field formation, and threshold voltage regulation. 

[Claim 19] The trench isolation method according to claim 1 characterized by having further the 
stage which forms a thin thermal oxidation film all over an object as a result of removing the 
matter layer by which patterning was carried out, in order to remove the defect produced after 
the stage which removes the matter layer by which turning was carried out [ aforementioned ] 
on the occasion of trench formation. 

[Claim 20] The trench isolation method according to claim 1 characterized by having further a 
heat treatment process for strengthening combination of the aforementioned insulating layer 
after the stage which forms the aforementioned insulating layer. 

[Claim 21] The aforementioned heat treatment process is the trench isolation method according 
to claim 20 characterized by carrying out in 700-1200 degrees C and nitrogen (N2) atmosphere 
for 30 minutes to 16 hours. 

[Claim 22] The trench isolation method characterized by providing the following. The stage which 
forms the matter layer by which patterning was carried out on a semiconductor substrate. The 
stage which uses the matter layer by which patterning was carried out [ aforementioned ] as a 
chemical engraving mask, etches the aforementioned substrate in the predetermined depth, and 
forms a trench. The stage which removes the matter layer by which patterning was carried out 
[ aforementioned ]. The stage which forms a level difference between the aforementioned 
isolation film front face and a substrate front face so that the stage which embeds the 
aforementioned trench by the insulating layer, the stage which carry out flattening and form an 
isolation film until the aforementioned substrate is exposed to the aforementioned result object 
with which the insulating layer was formed, and the aforementioned substrate front face etch 
alternatively, and the injury and the contamination of a semiconductor substrate by the 
aforementioned flattening process minimize and it may use as an aryne key of a consecutiveness 
process. 

[Claim 23] The stage which forms the matter layer by which patterning was carried out on a 



semiconductor substrate, and the stage which uses the matter layer by which patterning was 
carried out [ aforementioned ] as a chemical engraving mask, etches the aforementioned 
substrate in the predetermined depth, and forms a trench, The stage which removes the matter 
layer by which patterning was carried out [ aforementioned ], and the stage which embeds the 
aforemention d trench by the insulating layer. The stage which carries out flattening and forms 
an isolation film until the aforementioned substrate is expos d to the aforementioned result 
object with which the insulating layer was formed, The trench isolation method characterized by 
taking and having the stage which forms a level difference between the aforementioned isolation 
film front face and a substrate front face so that the aforementioned isolation film front face 
may be etched alternatively and it can use as an aryne key of a consecutiveness process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the isolation method of 

a semiconductor device, especially relates to the trench isolation method. 

[0002] 

[Description of the Prior Art] For reduction of an isolation field which separates between 
elements as it turns minutely, a memory semiconductor device is [ high integration and ] 
*;tc9(c**:{c:|c»|c:4c*3Mc** as an important item. Formation of an isolation field is the process of the initial 
stage in all manufacturing process stages, and will influence the size of an active region, and the 
process margin (margin) of a back process step. Therefore, the whole chip pattern is set to carry 
out proportionality reduction, and proportionality reduction of an isolation field is indispensable. 
[0003] Generally, the isolation method (below LOCal Oxidation of Silicon; LOCOS) by the 
alternative oxidization widely used for manufacture of a semiconductor device has the advantage 
that the process is easy. However, 256M The aforementioned LOCOS process in the 
semiconductor device with which it integrated highly more than the DRAM class has resulted in 
the limitation by the trouble called a punch through, thickness reduction of a field oxide film, etc. 
by the BAZU beak (Bird's Beak) by which it is accompanied in the case of oxidization as the 
width of face (Width) of isolation decreases, 

[0004] Since it is not based on a thermal oxidation process like the LOCOS method but a field 
oxide film is formed, the isolation method using the trench proposed in order to improve the 
trouble of a LOCOS process can reduce the demerit in the LOCOS method induced by the 
thermal oxidation process to some extent. In addition, since TORANCHI of the fixed depth is 
formed in a semiconductor substrate and the interior is embedded in insulating material at it it 
may have the isolation depth deeper than LOCOS to the width efface of the same isolation. 
[0005] The trench isolation method raises an example to paper'^A Highly Manufacturable Trench 
Isolation Process for DeepSubmicron DRAMs" (57- 60 page, lEDM Tech.Digest, 1993, author- 
.Fazanetal.), and is indicated. 

[0006] Drawing 1 is illustrating the trench isolation stage by the aforementioned paper, a pad 
oxide film and a silicon nitride are formed (stages I and II) — the photoresist pattern for making 
it open [ begin ] in the portion by which a trench is formed on a silicon nitride is formed (stage 
III) After carrying out patterning of a silicon nitride and the pad oxide film using the 
aforementioned photoresist pattern as a mask (stage IV) and removing a photoresist pattern 
(stage V), a trench is formed by etching a substrate using the silicon nitride and pad oxide film 
by which patterning was carried out as a mask (stage VI). A trench side attachment wall is made 
to oxidize thermally, and the oxide film embedding a trench is formed using the CVD method 
(stage VII). CMP (Chmical-Mechanical Polishing) of the CVD oxide film embedding a trench is 
carried out, and it carries out flattening (stage VIII). The silicon nitride by which patterning was 
carried out is removed (stage IX). Although not illustrated, an oxide spacer is formed in the side 
attachment wall of the back oxide film of Stage IX, the wet chemical engraving of the pad oxide 
film is carried out, and an isolation layer is completed. 
[0007] 



[Problem(s) to be Solved by the Invention] The technical technical problem which this invention 
tends to achieve is offering the trench isolation method the number of whole manufacturing 
processes having decreased. 

[0008] Another technical technical problem which this invention tends to achieve is offering the 

trench isolation method the aryne key formation process which follows being skipped 

[0009] 

[Means for Solving the Problem] According to the trench isolation method for achieving the 
aforementioned technical problem, the matter layer by which patterning was carried out is 
formed on a semiconductor substrate. Subsequently, the aforementioned substrate is etched in 
" the predetermined depth using the matter layer by which patterning was carried out 
[ aforementioned ] as a chemical engraving mask, a trench is formed, and the matter layer by 
which patterning was carried out [ aforementioned ] is removed. Then, flattening is carried out 
and a trench isolation film is completed until the aforementioned substrate is exposed to the 
aforementioned result object with which the trench which embedded the aforementioned trench 
by the insulating layer and was embedded by the insulating layer was formed. 
[0010] The matter layer by which patterning was carried out [ aforementioned ] can be formed in 
a photoresist Therefore, pad oxideHilm formation, silicon nitride formation, patterning, and a 
removal process step are contracted. 

[001 1] According to the trench isolation method for achieving the aforementioned technical 
problem and another technical problem, the aforementioned isolation film front face can be 
alternatively etched after the aforementioned chemical machinery-polish process, and the level 
difference of the aforementioned isolation film front face and substrate front face which were 
formed of this can be used as an aryne key of a consecutiveness process. 
[0012] Moreover, according to the trench isolation method for achieving the aforementioned 
technical problem and another technical problem, the aforementioned substrate front face can 
be alternatively etched after the. aforementioned chemical machinery-polish process. The level 
difference of the aforementioned isolation film front face and substrate front face which were 
formed of this can be used as an aryne key of a consecutiveness process, and the injury and 
contamination of a semiconductor substrate by the aforementioned chemical machinery-polish 
process can also be minimized. 

[0013] And although according to this invention a process may be further added since the 
property of the element formed is raised, while removing the defect which formed the thin 
thermal oxidation film all over the object as the example as a result of removing a mask pattern, 
and was produced on the occasion of trench formation, after forming an insulating layer, a heat 
treatment process is carried out and combination of an insulating layer can be strengthened. In 
addition, an oxide film is formed on a semiconductor substrate before the matter stratification, 
and the adhesive property of a matter layer and a semiconductor substrate can be strengthened. 

[0014] 

[Embodiments of the Invention] Hereafter, with reference to the appended drawing, the desirable 
example of this invention is explained in detail, however, this invention is limited to the example 
indicated below — not having — a difference — it should be embodied with various gestalten, 
and the start of this invention is only made perfect, and this example is offered in order to tell 
completely those who have the usual knowledge about the category of invention In the appended 
drawing, many films and the thickness of a field etc. were emphasized for legibility. Moreover, if a 
certain film exists on other films or a substrate, when a designation will be carried out, it may be 
also right above other films or a substrate, and an interlayer film may exist. In a drawing, the 
same reference mark expresses the same member. Various stages for raising the separation 
property of a trench isolation field besides the trench isolation process step shown in drawing 2 
can be added. 

[0015] If drawin g 2 is referred to, a photoresist pattern will be formed in the whole surface of a 
semiconductor substrate (stage A), and a trench will be formed in the aforementioned 
semiconductor substrate (stage B). Subsequently, flattening is carried out, after removing the 
aforementioned photoresist pattern (stage C) and embedding a trench by insulating material 



(stage D) (stage E). As shown in drawing 2 , in order that the trench isolation process of this 
invention may only use a photoresist pattern as a mask, stages, such as four stages I shown in 
drawing 1 , i.e.. a pad oxideHlIm formation stage, the silicon nitride formation stage II, the silicon 
nitride patterning stage IV, and the silicon nitride removal stage IX, become unnecessary. Since a 
semiconductor device manufacturing process can be simplified by this, reduction of 
manufacturing expenses is possible. 

[0016] The 1st example of this invention by the <1st example> aforementioned process is 
explained with reference to drawing 3 or drawing 6 . 

[001 7] If drawing 3 is referred to, after applying the matter used for the whole surface of the 
semiconductor substrate 51 as a chemical engraving mask, for example, a photoresist, and 
forming a photoresist layer, the matter layer 53 by which patterning was carried out by carrying 
out patterning so that a part of aforementioned substrate might be exposed is formed. According 
to the desirable example, before forming the aforementioned mask pattern 53, a thin thermal 
oxidation film and the silicon oxide using the chemistry gaseous-phase vacuum deposition are 
formed, and the adhesive property of the aforementioned mask pattern 53 and a substrate 51 
can be improved. In addition, the aforementioned mask pattern 53 can form the more detailed 
trench at this time, although the formation is possible also for a silicon oxide instead of a 
photoresist 

[0018] If drawing 4 is referred to. the aforementioned mask pattern 53 will be used as a chemical 
engraving mask, and Trench T will be formed by etching the aforementioned substrate 51 in the 
predetermined depth. 

[0019] Drawing 5 illustrates the stage which forms an insulating layer 57. 
[0020] For example, when the aforementioned mask pattern 53 is formed in a photoresist, the 
aforementioned mask pattern 53 is removed by usual method like photograph register store 
SHINGU (Ashing). Subsequently, the aforementioned trench T is embedded and the insulating 
layer 57 which has predetermined thickness on the aforementioned substrate 51 is formed. 
[0021] The aforementioned insulating layer 57 can be formed with the silicon oxide (USG) with 
which an impurity is not doped, and can be formed by the chemistry gaseous-phase vacuum 
deposition, for example, the chemistry gaseous-phase vacuum deposition using high-density 
plasma (high density plazma). 

[0022] Like, when [ which was described abdve ] forming the aforementioned mask pattern 53 
with a silicon oxide, the aforementioned mask pattern 53 is removed before the insulating-layer 
57 aforementioned formation, or is removed in the case of the insulating-layer 57 subsequent 
aforementioned flattening. 

[0023] Since the defect and stress of a substrate 51 which can be generated at the time of 
plasma etching for forming a trench are removed according to the desirable example of this 
invention, as a result of removing a mask pattern 53, the thin thermal oxidation film 55 with a 
thickness of about 50-250A can be formed all over an object before the insulating-layer 57 
aforementioned formation. 

[0024] Moreover, according to the desirable example of this invention, thei grade operation of 700 
degrees C - the 1200 degrees C of the heat treatment processes for making combination of the 
aforementioned insulating layer 57 strengthen can be desirably carried out in about 1000 degrees 
C and nitrogen (N2) atmosphere after formation of the aforementioned insulating layer for about 
1 hour for 30 minutes to 16 hours. 

[0025] If drawing 6 is referred to, the isolation film 59 embedding a trench will be formed by 
carrying out CMP until the aforementioned semiconductor substrate 51 is exposed, and carrying 
out flattening of the aforementioned insulating layer 57. Subsequently, BOE (Buffered Oxide 
Etchant) and fluoric acid (HF) although not illustrated, after growing up a sacrifice oxide film into 
the thickness of 50-200A through a sacrifice oxidization process and, performing the ion 
implantation for an impurity ion implantation, for example, a well, channel prevention, or threshold 
voltage regulation all over an object as a result It has further the process which removes the 
aforementioned sacrifice oxide film using silicon-oxide etchant [ like ]. 

[0026] Such a sacrifice oxidization process carries out the role which recovers the defect on the 
front face of a substrate which can be generated according to a CMP process, an injury, etc., 



therefore good gate oxide-film growth is attained. The result which measured the electrical 
property of the gate oxide film formed after the trench isolation by this invention is illustrated by 
drawing 14 . 

[0027] Since a chemical engraving process, a removal process, etc. for forming the conventional 
pad oxide-film growth process, a nitride vacuum evaporationo process, and the pattern of this 
become unnecessary in order to form a trench in a substrate using a photoresist as a mask and 
to remove this mask after trench formation to before poor appearance according to the 1st 
example of this invention above, isolation film formation is possible through the process 
simplified more compared with the former. 

[0028] <2nd example> drawing 7 and drawing 9 are the cross sections illustrated in order to 
explain the trench isolation method by the 2nd example of this invention. After the 
aforementioned CMP process in the 1st example, if the 2nd example of this invention removes 
that the recess of the isolation film is made to be carried out compared with a substrate, it js 
advanced identically to the 1st example of the above. 

[0029] If drawing 7 is referred to, as well as the 1st example, an insulating layer 57 will be formed 
and it will advance to the stage which carries out CMP and carries out flattening of the 
aforementioned insulating layer 57 until the aforementioned semiconductor substrate 51 is 
exposed. Subsequently, the aforementioned isolation film 59 is etched in the fixed depth, and 
isolation film 59' by which the recess was carried out compared with the aforementioned 
substrate 51 is formed The at present and aforementioned chemical engraving is the etchant 
which can etch only the isolation film 59 alternatively, for example, a nitric acid, (HN03), and an 
ammonium hydroxide (NH4 OH). And the dry type chemical engraving by plasma is used, using 
the wet chemical engraving using the solution with which hydrogen peroxide solution (H2 02) 
was mixed, or oxide etchant like fluoric acid (HF). 

[0030] At this time, it is desirable to make a level difference with the depth to etch, i.e., the 
isolation film 59Tront face formed of a chemical engraving, and substrate 51 front face into about 
100-1000A. This level difference can be used as an aryne key (align key) at the photograph 
process for subsequent processes, for example, gate electrode formation. According to the 
conventional general trench isolation method, since the flatness after CMP is good, a level 
difference must almost be lost with the last structure, and you have to form the aryne key 
pattern for a consecutiveness process independently. However, an aryne key formation process 
can be deleted by forming a level difference to the extent that it is recognized by aryne 
equipment as well as the 2nd example of the above. 

[0031] As shown in drawing 8 and drawing 9 , as a result of forming isolation film 59' by which 
the recess was carried out, henceforth, all over an object Add a sacrifice oxidization process and 
the sacrifice oxide film 58 is grown up into the thickness of 50-200A. After, performing the ion 
implantation for an impurity ion implantation, for example, a well, channel prevention, or threshold 
voltage regulation all over an object as a result, isolation film 59' can be completed by removing 
the aforementioned sacrifice oxide film 58 using BOE or oxideHllm etchant like fluoric acid. 
- [0032] According to the 2nd example explained above, after etching an after [ CMP ] isolation 
film alternatively and forming the level difference between an isolation film and a substrate, this 
is utilized as an aryne key at a consecutiveness process. Therefore, a manufacturing process 
can be simplified more. 

[0033] Drawing 10 and drawing 1 1 are the cross sections illustrated in order to explain the 
trench isolation method by the 3rd example of this invention. If the 2nd example of this invention 
removes that the recess of the substrate 51 is made to be carried out compared with the 
isolation film 59 contrary to the 2nd example of the above after the aforementioned CMP 
process in the 1st example, it is advanced identically to the 1st example of the above. 
[0034] If <3rd example> drawing 10 is referred to. first, an insulating layer 57 will be formed and 
the stage which carries out CMP and carries out flattening of the aforementioned insulating layer 
57 until the aforementioned semiconductor substrate 51 is exposed will be advanced by the 
same method as the 1st example of the above. Subsequently, the aforementioned substrate 51 is 
alternatively etched in the fixed depth through the wet chemical engraving using the etchant 
which can etch only the aforementioned substrate, for example, the solution with which an 



ammonium fluoride (NH4 F) and fluoric acid (HF) were mixed. 

[0035] By this, the substrate 51 aforementioned front face will have the gestalt by which the 
recess was carried out compared with the isolation film 59. Thus, a substrate front face is 
etched in the fixed depth for removing the particle (Particle) contained in the slurry used by the 
defect by the stress and it which can carry out CMP in-process generating, or CMP on a 
substrate front face. 

[0036] If drawing 1 1 is referred to, after growing up a sacrifice oxide film (not shown) into the 
thickness of 50-400A through a sacrifice oxidization process and, performing the ion implantation 
for an impurity ion implantation, for example, a well, channel prevention, or threshold voltage 
regulation all over an object as a result all over [ aforementioned / with which the recess was 
formed ] a result object, the isolation film 59 is completed by removing the aforementioned 
sacrifice oxide film using oxide-film etchant like BOE or fluoric acid. 

[0037] At this time, as shown, over-etching (over-etchi) can be performed in the case of the 
aforementioned sacrifice oxide-film removal, and the substrate 51 aforementioned front face and 
isolation film 59 front face can be made flat 

[0038] In addition, although the appearance aforementioned substrate 51 from which the level 
difference on an isolation film front face and the front face of a substrate becomes about 100- 
1000A is etched as well as the 2nd example of the above and this level difference can be used 
as an aryne key of a consecutiveness process, over-etching is not carried out in this case in the 
case of the aforementioned sacrifice oxide-film removal. 

[0039] as mentioned above — according to the 3rd explained example — the effect of the same 
process simplification as the 1 st example — playing — this — the second half of CMP — a 
conductor — a semiconductor substrate injury, contamination, etc. by CMP can be minimized by 
etching a substrate alternatively Moreover, a manufacturing process can be simplified more by 
utilizing the level difference on an isolation film front face and the front face of a substrate as an 
aryne key at a consecutiveness process as well as the 2nd example of the above. 
[0040] Drawing 1 2 or drawing 14 is a graph illustrating the result which measured the electrical 
property of an element after the trench isolation by the 1st example of the above of this 
invention. 

[0041] Drawing 1 2 and drawing 13 are the results of measuring the leakage current density 
between p-n junction, and drawing 12 is the result of measuring leakage current density from 
many points of p-n junction, when drawing 13 forms two or more line type active patterns, when 
a rectangular active pattern is formed. When a trench is formed using the conventional silicon 
nitride pattern as a mask and it uses as a photoresist pattern chemical engraving mask by a and 
this invention, b is illustrated respectively, and when it is this invention, there is little leakage 
current density generated in a p-n junction field compared with the former, or ( drawing 1 2 ) it 
turns out that it is almost the same ( drawing 13 X 

[0042] Drawing 14 is the graph which measured the gate oxide-film property, and is the result of 
measuring the current-voltage characteristic of an MOS capacitor, after forming a gate oxide 
film and a gate electrode. 

[0043] As shown, it turns out that the electrical property of an element says that it is not 
influenced even if it turns out that a current-voltage characteristic curve is very good, and it 
advances a CMP process as well as this invention until a substrate front face is exposed. 
[0044] 

[Effect of the Invention] In order to use a photoresist as a mask for trench formation like the 
above-mentioned according to this invention, the conventional pad oxide film and a nitride 
formation process, and a patterning process and a removal-after CMP process are contracted. 
Therefore, since a process can be simplified compared with the former, manufacture costs are 
reducible. 

[0045] this invention is not limited to the aforementioned example and many deformation 
possible [ within the technical thought of this invention ] for a person with the usual knowledge 
in a field for the time being is clear 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a drawing illustrating the trench isolation process step by the conventional 
technology, 

[Drawing 2] It is a drawing illustrating the trench isolation process step by this invention. 
[Drawing 3l It is the cross section illustrated in order to explain the trench isolation method by 
the 1 st example of this invention. 

[Drawing 4] It is the cross section illustrated in order to explain the trench isolation method by 
the 1st example of this invention. 

[Drawing 5l It is the cross section illustrated in order to explain the trench isolation method by 
the 1st example of this invention. 

[Drawing 6] It is the cross section illustrated in order to explain the trench isolation method by 
the 1st example of this invention. 

[Drawing 7l It is the cross section illustrated in order to explain the trench isolation method by 
the 2nd example of this invention. 

[Drawing 8] It is the cross section illustrated in order to explain the trench isolation method by 
the 2nd example of this invention. 

[Drawing 9l It is the cross section illustrated in order to explain the trench isolation method by 
the 2nd example of this invention. 

[Drawing 10] It is the cross section illustrated in order to explain the trench isolation method by 
the 3rd example of this invention. 

[Drawing 11] It is the cross section illustrated in order to explain the trench isolation method by 
the 3rd example of this invention. 

[Drawing 12] It is a graph illustrating the result which measured the electrical property of the 

element formed after the trench isolation by the 1st example of the above, of this invention. 

[Drawing 13] It is a graph illustrating the result which measured the electrical property of the 

element formed after the trench isolation by the 1st example of the above of this invention. 

[Drawing 14] It is a graph illustrating the result which measured the electrical property of the 

element formed after the trench isolation by the 1st example of the above of this invention. 

[Description of Notations] 

51 — Semiconductor substrate 

53 — Mask pattern 

55 — Thermal oxidation film 

57 — Insulating layer 

58 — Sacrifice oxide film 
59-59- — Isolation film 
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